Dendrites are like a busy phone exchange. A single neuron can have thousands of synapses talking to its dendrites. Some dendrites are able to separate the input from neighboring synapses with spines that act as morphological barriers of synaptic input by restricting calcium diffusion. Many neurons lack spines, however, thus causing speculation that these dendrites might lack synaptic specificity. But Jesse Goldberg, Rafael Yuste (Columbia University, New York, NY), and colleagues now show that these aspiny dendrites are able to compartmentalize---by restricting calcium domains in space and time.

FigureA line scan (bottom) of an aspiny dendrite (top) shows rapid and localized Ca^2+^ transients.Yuste/Elsevier

The group imaged calcium dynamics in aspiny dendrites, where synaptic activation created a fast, short-lived, and highly localized calcium influx. However, they saw no morphological structures that could contain the signal. Rather, says Goldberg, "the key to localization is fast kinetics." This is provided by calcium-permeable glutamate receptors of the AMPA family (CP-AMPA), which turn on and off rapidly. The strong influx of calcium was also quickly purged by the Na^+^/Ca^2+^ exchanger. These effects combined to limit calcium diffusion to a space on the order of the size of a synapse.

As expected based on these results, aspiny dendrites tend to have CP-AMPAs rather than the slower NMDA class of glutamate receptors. Goldberg believes the results also show that "any source of calcium can be highly localized without morphological boundaries" as long as the kinetics are right. ▪
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